Abstract
Introduction

In vitro culture of gonocytes
111
Freshly collected gonocytes were seeded at a density of 2 × 10 5 cells/cm -2 onto culture 112 dishes (Iwaki, Tokyo, Japan). The culture medium used was DMEM/F12 supplemented with 10 113 ㎍/mL -1 insulin (Sigma-Aldrich), 10 ㎍/mL -1 apotransferrin (Sigma-Aldrich), 100 IU/mL selected six fields per sample (n= 4-5) and were subjected for the statistical analysis. Biotechnology, CA, USA), as described previously (Goel et al. 2008; Fujihara et al. 2011) . Ohtsu, Japan). The primer sequences used for the amplification of specific genes are shown in Table 1 .
210
PCR products were separated and visualized on 2 % (w/v) agarose gels containing 0.5 µg/ml -1 211 ethidium bromide. All PCR products were sequenced to confirm their identity.
Statistical analysis
214
All data are presented as the mean ± SEM (n= 4-5) in each group. To determine the 215 differences among experimental groups, one-way or two-way ANOVA was performed using
216
GraphPad Prism 4.0 (GraphPad Software, Inc., San Diego CA, USA). All data were subjected to
217
Tukey's multiple-comparison test to determine the significance of differences between 218 groups. Differences were considered to be significant at P < 0.05.
220
Results
221
Characterization of stem cell potential of developing germ cells
222
To examine the DBA binding affinity and the expression pattern of pluripotent-specific 223 markers in bovine testis, 3-month-old testes sections were immunohistochemically stained.
224
The binding of DBA and expression of UCHL1 were observed in populations of gonocytes. 1h) were DBA-positive (Fig. 1i ). An example of a cell expressing POUF1 that is DBA- The binding of gonocytes to different ECM matrices and DBA was examined at 4 hr after cell 255 plating (Fig. 3) (Fig 4b) . However, these 276 colonies gradually disappeared on most plates around 7 days of culture.
277
After 12 hr of positive selection of attached testicular cells followed by 5 days 278 culture, colonies were observed on the DBA, GN and PLL plates, but not on the LN 279 plates (Fig. 4c) . Interestingly, more colonies formed on the DBA plate than on the ECM 280 plates ( Fig. 4c and d) . The average number of colonies on the DBA plates (126.5 ±7.5) was 281 significantly higher than the numbers of colonies on the GN, LN and PLL plates (72.5 ±0.5, 282 p<0.05; 0, p<0.001; 33 ±13.0, p<0.01, respectively) (Fig. 4d) . On the other hand, the 283 proliferation of somatic cells was effectively suppressed on the DBA plate, but not on the ECM 284 plates (Fig. 4c) . When isolated gonocytes were pretreated with 30㎍/ml -DBA and then 285 cultured on the DBA plates (D30_DBA) and GN plates (D30_GN), the average number 286 of colonies were significantly decreased in both the GN (11.0 ±1.0, p<0.001) and DBA
287
(30.0 ±2.0, p<0.001) plates (Fig. 4 c and d) . Additionally, the growth of somatic cells on 288 the DBA was strongly suppressed on the DBA plates, but was not on the GN plates (Fig.   289 4c). These results show that GalNAc residues on the surface of gonocytes were 290 associated with cell adhesion and colony formation of gonocytes on the DBA plates.
Characterization of gonocytes on the DBA plate.
293
Three-dimensional colonies on the ECM matrices were double stained with anti-UCHL1 and 294 anti-VIMENTIN. Most of the colonies on the DBA, GN and PLL plates were positive for UCHL1,
295
and some of the cells in the colonies were partially positive to anti VIMENTIN (Fig. 5a ). On the LN 296 plate, few of the colonies were UCHL1-positive, while most of the colonies were 297 VIMENTIN-positive (Fig. 5a ).
298
To estimate the stem-cell characteristics of gonocytes on the DBA plate, colonies that formed at were co-localized with UCHL1, and also were positive for NANOG and POU5F1 with DBA staining
302
( Fig. 5B) . 
RT-PCR analysis
305
Testes tissues and cultured cells were subjected to semi-quantitative RT-PCR analysis to identify 306 stem cell-specific transcripts such as NANOG, POU5F1, SOX2, C-MYC and REX1 ( Fig. 6A and B purifying gonocytes from the prepubertal testis (Fig. 3) . In addition, ES-like colony formation 328 from gonocytes was not stimulated by the ECM molecules, but was stimulated by the presence of
329
DBA after DBA-positive-cell selection (Fig. 4) significantly higher on the DBA-coated plate than on the ECM-coated plates (Fig. 3b) , indicates that
358
DBA can support the cell adhesion associated with cell survival and cell growth in cultured gonocytes.
359
The results shown in Fig. 4 indicate that the DBA-coated plates support the binding of gonocytes (Fig. 4) , while the DBA plates that suppressed the growth of somatic cells supported colony 384 formation (Fig. 4) . The absence of colonies on the LN plates was considered to be due to the and these cell populations were strongly associated with the expression of NANOG and POU5F1
394
( Fig. 5b) . Transcripts of other pluripotency-related genes such as SOX2 and REX1 were 395 expressed in 3 month-old bovine testis (Fig. 6a) . The expression patterns of these genes 396 depended on the culture plates, indicating that adhesion molecules on the plates were associated 
